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(54) Automobile headlight 

(57) An automobile headlight capable of switching 
its light distribution pattern between by-passing mode 
and travelling mode repeatedly by moving any element 
assigned to the formation of the light distribution pat- 
terns, whose driving unit (5) comprising a first spring 

(55) giving pulling and maintaining power for positioning 
the element committing to the formation of the light dis- 
tribution patterns in a passing mode, a meshing gear 
(52, 53) for moving the element assigned to the forma- 
tion of the light distribution pattern to a traveling mode 
position against the pulling force of the first spring (55), 
a motor (51) which supplies power to drive the meshing 
gear (52, 53), a second spring (56) giving pulling force 
to an engaging direction of the meshing gear (52, 53), a 
solenoid (57) for releasing the engagement of the 
meshing gear (52, 53) against the pulling force of the 
second spring (56). This composition enables entire 
size reduction of the driving unit (5), and provides 
improved reliability in such a case that the motor (51) 
malfunctions. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invent! n 

[0001] The present invention relates to a headlight 
used in an automobile or other vehicles, and more par- 
ticularly to a design of a headlight having a single light 
source like a discharge lamp which does not allow the 
adoption of two or more light sources in one headlight. 
The headlight having a single light source is capable of 
changing light distribution patterns between a passing 
mode when the automobile is passing another vehicle 
and a travelling mode when the automobile is travelling 
straight ahead, by changing a position of any part in the 
headlight affecting formation of light distribution pat- 
terns, such as a light source or a reflector, in accord- 
ance with driver's operations. 

Discussion of the Related Art 

[0002] Fig. 6 illustrates a conventional automobile 
headlight 90 comprising a light source 91 , a reflector 94 
having an aperture, a light source mounting plate 92 
having a fixed end and a movable end and, a solenoid 
93 connected to the movable end. Said solenoid 93 is 
capable of moving the light source mounting plate 92. 
Said mounting plate 92 can travel a circular are with the 
center at the fixed end when the solenoid 93 is turned 
on. A return spring 95 which is also connected to the 
movable end returns the light source mounting plate 92 
to a previous position when the solenoid 93 is turned off. 
Light distribution patterns of the headlight 90 are 
switched repeatedly between the passing mode and the 
travelling mode by changing the position of the light 
source 91 relative to the reflector 94 according to move- 
ment of the light source mounting plate 92 driven by the 
solenoid 93. 

[0003] The solenoid 93 and the return spring 95 pro- 
duce predetermined forces in opposite directions to 
each other in order to pull the light source mounting 
plate 92 toward the solenoid 93 and return spring 
respectively. Since there are many situations which 
require the passing mode in current traffic, the. main 
position of the light source 91 is the passing mode. The 
solenoid 93 is turned on just during the travelling mode. 
When the travelling mode switches to the passing 
mode, the solenoid 93 is turned off, and the light source 
mounting plate 92 is returned to the previous position by 
the pulling force of the return spring 95. 
[0004] Fig. 7 illustrates a construction of another con- 
ventional automobile headlight 90. The headlight 90 
comprises a tight source 91, a reflector 94, a light 
source mounting plate 92, a nut 96 connected to the 
light source mounting plate 92. a bolt 98 which screws 
through the nut 96, and a motor 97, an armature of 
which is connected to the bolt 98. In this design, the light 



source supporting plate 92 is not required to have the 
fixed end acting as a c nter of the partial rotation of 
itself, and the return spring 95 is not required either if 
the motor 97 is capable of repeatedly turning in or out 
5 repeatedly the predetermined portion of the bolt 98 
through the nut 96. 

[0005] The conventional automobile headlight 90 in 
Fig. 6 has the following problems. First, when the light 
source mounting plate 92 is moved from its passing 

10 position to its travelling position, the solenoid 93 has a 
high power consumption, because the light source 
mounting plate 92 must be driven by the solenoid 93 
against the fairly strong pulling force of the return spring 
95. Since the return spring 95 must maintain the light 

is source mounting plate 92 in said main position so as to 
survive strong shocks or vibrations caused by a travel- 
ling car, the return spring 95 exerts a fairly strong pulling 
force directed toward the reflector 94 even in the main 
position. Second, the solenoid 93 is difficult to reduce in 

20 size, because continuous power supply is necessary 
while the light source mounting plate 92 is in the travel- 
ling position. The continuous power supply causes a 
rapid temperature rise. Taking this heat problem into 
account, the solenoid 92 is required to be enlarged. 

25 [0006] The automobile headlight 90 in Fig. 7 enables 
reduction of its entire size and power consumption, 
since the driving force of the motor 97 is supported by 
the bolt 98 and the nut 96 and also the motor 97 is able 
to be turned off after the light source mounting plate 92 

30 reached the position to be taken. The light source 
mounting plate 92 is not required to have the fixed end 
acting as a center of the partial rotation of itself. Addi- 
tionally, if the motor 97 is able to perform reversal rota- 
tion, the return spring 95 is not required, either. 

35 However, the automobile headlight 90 still has the fol- 
lowing problem. If the motor 97 fails, the light source 
mounting plate 92 becomes fixed and unmovaWe in a 
position when the failure of the motor 97 happened, 
meaning that it has a possibility to cause a safety prob- 

40 lem in the case that the automobile passes another 
vehicle when the light source mounting plate 92 
becomes unmovable in or on the way to a travelling 
position causing the dazzling of a driver in oncoming 
automobiles. 

45 

SUMMARY OF THE INVENTION 

[0007] The present invention is directed to an automo- 
bile lamp that substantially overcomes one or more of 

so the above problems which are due to the limitations and 
disadvantages of the related art. 
[0008] It is an object of the invention to provide an 
automobile headlight enabling lower power consump- 
tion and substantial size reduction. 

55 [0009] It is another object of the invention to provide 
an automobile headlight having improved safety, i.e. 
assuring switching to the passing mode even in case 
any malfunction occurs to the motor of the driving unit of 
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the headlight 

[0010] The above objects are achieved by providing 
an automobile headlight switching its light distribution 
pattern between passing mode and travelling mode 
repeatedly by moving an element assigned to the for- 
mation of the light distribution patterns, characterized by 
a driving unit comprising a motor which supplies power 
to drive a meshing gear, a first spring exerting a pulling 
force or power and maintaining a force tor positioning 
the element assigned to the formation of the light distri- 
bution patterns in a passing mode, a meshing gear for 
moving the element assigned to the formation of the 
light distribution pattern to a travelling mode position 
against the pulling force or power of the first spring, a 
second spring exerting a pulling force or power to an 
engaging direction of the meshing gear, a solenoid for 
releasing the engagement of the gear against the pull- 
ing force of the second spring. 
[001 1 ] Additional objects and advantages of the inven- 
tion will be set forth in part in the description which fol- 
lows, and in part will be obvious from the description, or 
may be teamed by practice of the invention. The objects 
and advantages of the invention will be realized and 
attained by means of the elements and combinations 
particularly pointed out in the appended claims. 
[00121 K is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 3] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification, 
illustrate several embodiments of the invention and 
together with the description, serve to explain the princi- 
ples of the invention. 

Fig. 1 illustrates a schematic cross sectional view of 
the first preferred embodiment of the present inven- 
tion. 

Fig. 2 illustrates a diagram showing a design of a 
driving unit of the first preferred embodiment of the 
present invention. 

Fig. 3 illustrates a wiring diagram of the driving unit 
of the first preferred embodiment of the present 
invention. 

Fig. 4 is a schematic cross sectional view of a driv- 
ing unit of the second preferred embodiment of the 
present invention. 

Fig. 5 illustrates a schematic cross sectional view of 
a driving unit of the third preferred embodiment of 
the present invention. 

Fig. 6 illustrates a schematic cross sectional view of 
a conventional automobile headlight. 
Fig. 7 illustrates a schematic cross sectional view of 
another conventional automobile headlight 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 4] Reference will now be made in detail to the pre- 
5 ferred embodiments of the present invention. Whenever 
possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like 
parts. 

[0015] Fig. 1 illustrates schematically the first pre- 

io ferred embodiment of the present invention. The auto- 
mobile headlight 1 comprises a light source 2, a 
reflector 4, a light source mounting plate 3, a driving unit 
5 for changing the position of the light source 2 and the 
light source mounting plate 3 relative to the reflector 4 in 

is order to switch the light distribution pattern between a 
passing mode and a travelling mode. As illustrated in 
Fig. 2, the driving unit 5 comprises a motor 51 which 
supplies power to drive a meshing gear, a worm gear 52 
rotated by the motor 51, a wheel gear 53 meshing the 

20 worm gear 52 when required to do so. a lever 54 trans- 
ferring the movement in accordance with the rotation of 
the wheel gear 53 to the light source mounting plate 3, 
a first spring 55 connected to the lever 54 and exerting 
a pulling force for moving the light source mounting 

25 plate 3 to the passing mode position, a second spring 
56 hooked on a bar connected to the worm gear 52 and 
exerting a pulling force toward an engaging direction of 
the worm gear 52 and the wheel gear 53, and a sole- 
noid 57 for releasing the engagement of the worm gear 

30 52 and the wheel gear 53 against the pulling force of the 
second spring 56 when the solenoid 57 is energized or 
driven. The driving unit 5 further comprises a by-pass- 
ing limit switch 58 and a travelling limit switch 59. When 
the lever 54 reaches the passing limit switch 58, the 

35 solenoid 57 is turned off, and when the lever 54 reaches 
the travelling limit switch 59, the motor 51 is turned off. 
[001 6] Fig. 3 illustrates a wiring diagram of the motor 
51 and the solenoid 57. The wiring diagram comprises 
the motor 51, the solenoid 57, the travelling limit switch 

40 59, the passing limit switch 58, and a light distribution 
pattern changing switch 10 comprising a travelling ter- 
minal 10a for the travelling mode and a passing terminal 
10b for passing mode. The motor 51 is connected 
through the travelling limit switch 59 to the travelling ter- 

45 minal 1 0a, and the solenoid 57 is connected through the 
passing limit switch 58 to the passing terminal 10b. 
[0017] When the light source 2 in the passing mode 
switches to the travelling mode, the light distribution pat- 
tern changing switch 10 is moved to the travelling termi- 

so nal 10a in accordance with a car driver's operation. 
Then, the motor 51 starts to rotate and moves the lever 
54 toward the travelling position. When the lever 54 
reaches the limit switch for travelling 59, the limit switch 
59 stops the operation of the motor 51. At this point in 

55 time, the light source 2 has already reached its travelling 
position, whereby the travelling light distribution pattern 
of the automobile headlight 1 is obtained. 
[0018] When the light distribution pattern changing 
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switch 10 is turned from the travelling terminal 10a to 
the passing terminal 10b, the solenoid 57 starts to oper- 
ate. A gear driving element including the motor 51 and 
the worm gear 52 rotates with a fulcrum R and engage- 
ment of the worm gear 52 and the wheel gear 53 is 
released overcoming the pulling force of the second 
spring 56, thereby allowing the wheel gear 53 to rotate 
freely. Then, the lever 54 is moved toward the limit 
switch for passing 58 by the first spring 55, because the 
first spring 55 always has a pulling force toward the limit 
switch for passing 58. When the lever 54 reaches the 
limit switch for passing 58, the operation of the solenoid 
57 stops. The worm gear 52 and the wheel gear 53 
mesh with each other, thereby the light source 2 and the 
light source mounting plate 3 are fixed in their passing 
positions. 

[001 9] The operational advantages of the automobile 
headlight 1 according to the preferred embodiment of 
the present invention will now be described. 
[0020] First, the automobile headlight 1 provides 
improved safety assuring switching to the passing mode 
from the travelling mode in a case where the motor 51 
malfunctions and becomes unable to rotate the wheel 
gear 53. Even if the movement of the lever 54 stops on 
the way from the limit switch for passing 58 to the limit 
switch for travelling 59, it is prevented from dazzling a 
driver in another automobile when the automobile 
passes said another automobile if the driver switches 
the light distribution pattern to the passing mode, 
because the engagement of the worm gear 52 and the 
wheel gear 53 is able to be released in accordance with 
the driver's operation of turning the light distribution pat- 
tern changing switch to the passing terminal 10b. Addi- 
tionally, the engagement of the worm gear 52 and the 
wheel gear 53 after the lever 54 reaches the limit switch 
for travelling 59 is sure to be performed, because the 
engagement is dependent on the pulling force of the 
second spring 56. Second, as described in the above, 
the release and engagement of the worm gear 52 and 
wheel gear 53 are not dependent on the operation of the 
motor 51 . Therefore, the first spring 55 is not required to 
have strong pulling force to the extent of maintaining the 
light source mounting plate 3 in a main position surviv- 
ing strong shock or vibration caused by a travelling car. 
It is sufficient for the first spring 55 to have the pulling 
force to the extent of moving the light source mounting 
plate 3 to its passing mode position. Accordingly, the 
motor 51 is also not required to have large driving 
power, which enables the automobile headlight 1 to 
have a reduced size. Third, the wiring diagram of the 
motor 51 is extremely simple as compared to the con- 
ventional motor 97. The conventional motor 97 is 
required to have a mechanism for reversed rotation, 
because the conventional motor 97 is used for light dis- 
tribution pattern changes both from passing mode to 
travelling mode and from travelling mode to passing 
mode, in the automobile headlight 1, the motor 51 is not 
required to have a mechanism for reversed rotation. 



Fourth, the solenoid 57 is also smaller than the conven- 
tional solenoid 93. The solenoid 57 is operated only for 
a short period during which the light source 2 is moved 
from the travelling position to the passing position by the 

5 pulling power of the first spring 55. Additionally, the 
required power for the solenoid 57 is small to the extent 
of releasing the engagement of the worm gear 52 and 
the wheel gear 53. Therefore, entire size reduction with- 
out a heat problem is achieved. 

io [0021] Fig. 4 illustrates a schematic view of the driving 
unit of the second preferred embodiment of the present 
invention. The driving unit 5 has an emergency solenoid 
57a. The first preferred embodiment in Fig. 2 covers the 
case in which any malfunction occurs to the motor 51 , 

is but it does not cover the case in which any malfunction 
occurs to the solenoid 57. In the second preferred 
embodiment, the emergency solenoid 57a covers the 
case in which any malfunction occurs to the solenoid 
57. When the solenoid 57 malfunctions the emergency 

20 solenoid 57a is driven in accordance with a signal from 
a button by the driver's seat, thereby the movement of 
the lever 54 is continued until the lever 54 reaches the 
limit switch 58 for passing. 

[0022] Fig. 5 illustrates schematically the driving unit 

25 of the third preferred embodiment of the present inven- 
tion. In this embodiment, the second spring 56 has the 
pulling force toward a direction for releasing the 
engagement of the worm gear 52 and the wheel gear 
53, and the solenoid 57 is driven when the worm gear 

30 52 and the wheel gear 53 mesh with each other against 
the pulling force of the second spring 56. This embodi- 
ment provides improved reliability, because the engage- 
ment of the worm gear 52 and the wheel gear 53 is 
automatically released by the pulling force of the second 

35 spring 56 when any malfunction such as an electric wire 
breakage occurs to the solenoid 57. On the other hand, 
power consumption increases, because the electric 
power must be continuously supplied to the solenoid 57 
during the travelling mode. 

40 [0023] The operational advantages of the second and 
third embodiments are substantially the same as the 
first preferred embodiment Selection of the embodi- 
ment may be made depending on the designing require- 
ments such as car type, cost or technical requirements. 

45 [0024] It will be apparent to those skilled in the art that 
various changes and modifications can be made therein 
without departing from the spirit and scope thereof. 
Thus, it is intended that the present invention covers the 
modifications and variations of this invention provided 

so they come within the scope of the appended claims and 
their equivalents. 

Claims 

55 1 . An automobile lamp (1 ) capable of switching its light 
distribution pattern between passing mode and a 
travelling mode repeatedly by moving by means of 
a driving unit(s) any element (2) assigned to the for- 
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mation of the light distribution patterns, said driving 
unit (5) comprising: 

a first spring (55) to exert a pulling and main- 
taining force or power for positioning the ele- s 
ment (2) assigned to the formation of the light 
distribution patterns in a passing mode; 
a meshing gear (52. 53) for moving the element 
(2) assigned to the formation of the light distri- 
bution pattern to a traveling mode position io 
overcoming the pulling force or power of the 
first spring (55); 

a motor (51) which supplies power to drive the 
meshing gear (52, 53); 

a second spring (56) exerting a pulling force or is 
power in an engaging direction of the meshing 
gear (52, 53); 

a solenoid (57) for releasing the engagement of 
the meshing gear (52, 53) against the pulling 
force or power of the second spring (56). 20 

2. An automobile lamp (1) capaWe of switching its light 
distribution pattern between passing mode and 
travelling mode repeatedly comprising an element 
or a light source (2), a reflector (4), a light source 2s 
mounting plate (3), and a driving unit (5) compris- 
ing: 

a first spring (55) to give pulling and maintain- 
ing power for positioning the element (2) caus- 30 
ing to the formation of the light distribution 
patterns in a passing mode; 
a lever (54) whose one end is connected to the 
first spring (55) and whose other end is a 
center of a wheel gear (53); 35 
a limit switch for by-passing (58) in order to 
stop the movement of the lever (54) toward the 
passing mode position; 

a limit switch for travelling (59) in order to stop 
the movement of the lever (54) toward the trav- 40 
elling mode position; 

a meshing gear (52, 53) comprising a wheel 
gear (53) and a worm gear (52) for moving the 
lever (54) to a traveling mode position over- 
coming the pulling force or power of the first 45 
spring (55); 

a motor (51) connected to the meshing gear 
(52, 53) and supplying power to drive the 
meshing gear (52, 53); 

a second spring (56) to give pulling force or so 
power in an engaging direction of the wheel 
gear (53) and the worm gear (52); 
a solenoid (57) for releasing the engagement of 
the meshing gear (52, 53) against the pulling 
force or power of the second spring (56); ss 
a gear driving element comprising the motor 
(51) and the worm gear (52) at whose end por- 
tion the second spring (56) and the solenoid 



(57) is connected. 

3. An automobile lamp in claim 2, wherein the driving 
unit (5) comprises an emergency solenoid (57a) 
driven when the solenoid (57) malfunctions. 

4. An automobile lamp (1) switching its light distribu- 
tion pattern between passing mode and travelling 
mode repeatedly by moving any element (2) provid- 
ing to the formation of the light distribution patterns, 
whose driving unit (5) comprising: 

a first spring (55) giving pulling and maintaining 
power for positioning the element (2) commit- 
ting to the formation of the light distribution pat- 
terns in a passing mode; 
a meshing gear (52, 53) for moving the element 
(2) providing to the formation of the light distri- 
bution pattern to a traveling mode position 
against the pulling force or power of the first 
spring (55); 

a motor (51) which supplies power in drive the 
meshing gear (52, 53); 

a solenoid (57) for giving pulling force to an 
engaging direction of the meshing gear (52, 
53); 

a second spring (56) releasing the engage- 
ment of the meshing gear (52, 53) when the 
solenoid (57) is turned off. 
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© Vehicle lamp assembly. 



© A vehicle lamp assembly (7) includes a reflector 
housing (2) having a rearward face (6) including a 
generally annular flat (18) with a series of depres- 
sions (20,21,110). A light bulb (16) is positioned 
generally adjacent the reflector housing forward face 
(4). A bulb housing (28) providing an electrical con- 
nection for the bulb (16) has a first portion (30) 
inserted within the housing bore (8) and a second 
portion (32) contacting the reflector housing rear 
r face annular flat (18). A generally annular retainer 
^ (34) has a first portion (36) extending through the 
reflector housing bore and a second portion 
0) (38,39,41) contacting the reflector housing rear face 
*f depressions (20,21,110). The retainer (34) also has 
^ an interlocking flange (43,45,47) spaced from the 
CO second portion (38,39,41) with biasing tabs (82) for 
CO retaining the bulb housing (28) within the reflector 
© housing bore (8) and urging it against the reflector 
housing rear face (6). A light shield (52) has a main 
r?i body portion (54) connected to an annular ring (58) 
by means of legs (56). The annular ring (58) con- 
tacts the forward fac (4) of the r flector housing (2); 
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and a subarrangement connects the first portion (36) 
of the retainer (34) with the shield annular ring (58), 
thereby affixing retainer (34) and shield (52) to re- 
flector housing (2). 
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This invention relates to a vehicle lamp assem- 
bly, for example a vehicle headlamp assembly 
provid d with a bulb retaining arrangement for re- 
placeable bulbs mounted in a vehicle headlamp 
reflector that is press-fitted through a bulb shield 
mounted within the reflector. 

Current U.S. Government regulations require 
vehicle headlamps that permit the use of replace- 
able bulbs to have bulb retainers capable of ac- 
cepting and retaining such bulbs. In order to com- 
ply with these regulations, it is also common for 
vehicle manufacturers to use a bulb shield to re- 
duce the light emitted from these bulbs so as to 
reduce headlamp glare (uncontrolled light) to there- 
by meet U.S. Government specifications regarding 
light output from the headlamp assembly. Exam- 
ples of headlamp assemblies using the above ar- 
rangements may be found in US-A-4926301 and 
US-A-4882606. 

In some cases, it is preferred to preassemble 
the bulb retainer and bulb shield together, and at a 
later time assemble this subassembly to the head- 
lamp reflector by inserting the shield from the rear 
of the reflector, through an opening (or central 
bore) of the reflector. This concept of preassem- 
bling the shield to the retainer for later assembly 
through the central bore in the housing from the 
rear of the reflector has implications on vehicle 
headlamp design and performance. One area af- 
fected is that of the central bore. With this concept, 
the size of the central bore restricts the size of the 
bulb shield to a size smaller than the central bore 
of the reflector housing. Regarding the central bore 
size, if it is too large in size, this can create 
problems, some of which are bulb positioning (loss 
of light output from bulb mispositioning), loss of 
reflector surface (loss of light output), opportunities 
for dirt entry, and other factors. If the central bore 
is too small, there can be a restriction in bulb 
shield size. Restriction of the bulb shield size can 
adversely affect a number of vehicle headlamp 
areas including shield tolerances and effectiveness, 
temperature buildup around the bulb, bulb life, 
mounting of ornamental or decorative caps to the 
shield, light output, headlamp quality rating, and 
other factors. Also, in most headlamp assemblies 
which use a shield and a bulb retaining device, the 
shield and/or bulb retainer must be affixed to the 
headlamp reflector with one or more fasteners. 

The present invention seeks to provide an im- 
proved vehicle lamp assembly. 

According to another aspect of the present 
invention, there is provided a vehicle lamp assem- 
bly as specified in claim 1 . 

The preferred embodiment can allow the shield 
and bulb housing retainer (hereinafter referred to as 
the retainer) to b affixed to the reflector housing 
without the utilization of fasteners and additionally 



can allow the use of a bulb shield which is larger 
than the central bore of the reflector housing with- 
out utilizing any fasteners to affix th shield to the 
reflector housing. 
5 An embodiment of the present invention is 

described below, by way of example only, with 
reference to the accompanying drawings, in which: 
Figure 1 is an exploded view of a preferred 
embodiment of headlamp assembly; 
to Figure 2 is a partial perspective view of a re- 
tainer of the assembly of Figure t , shown from 
the front of the reflector housing; 
Figure 3 is a view of the retainer of Figure 2 
taken along line 3-3 of Figure 2; 
75 Figure 4 is an exploded view of an alternative 
embodiment of retainer 

Figure 5 is a partial view of the retainer of 

Figure 4 in an affixed position; 

Figure 6 is a view of an embodiment of a 

20 retainer combining elements of the retainers 
shown in Figures 3 and 4; 
Figure 7 is a partial rear elevational view of the 
reflector housing shown in Figure 1; and 
Figure 8 is a view similar to Figure 7 for an 

25 embodiment wherein a bulb housing is rotated 
counterclockwise for assembly, instead of clock- 
wise. 

Referring to Figures 1 and 3, a preferred em- 
bodiment of replaceable bulb vehicle headlamp 

$o assembly 7 has a reflector housing 2 with a for- 
ward face 4 and a rearward face 6. Intersecting the 
forward face 4 and the rearward face 6 is an 
intersecting central bore 8. The reflector housing 
may have a far forward end (not shown) and at- 

35 tached lens, or the reflector housing may pivot 
within a housing having a fixed lens along its 
forward interface. The reflector housing is typically 
made of a mouldable polymeric material such as a 
mineral-filled thermoset polyester or various ther- 

40 moplastic materials that may have filler materials 
added for improved performance in these kinds of 
applications. The forward face 4 of the reflector 
housing has an annular flat 10 with optional an- 
gularly spaced depressions 12. Additionally, the 

45 forward face 4 has a parabolic reflector surface 
portion 14 which is used as a reflector surface for 
reflecting the illumination generated by a generally 
adjacently positioned bulb 16, the filament of which 
is positioned at the focal point of the parabolic 

so surface 14. The rearward face 6 of the reflector 
housing 2 has a circular flat 18 with three angularly 
spaced depressions 20, 21, 110 (see Figure 7). 
The bore 8 has a small diameter section 22 sepa- 
rated from a larger diameter section 24 by an 

55 annular shoulder 26. 

To mount the bulb 1 6 and to provide for elec- 
trical connections, ther is provided a bulb housing 
28. The bulb housing has a first portion 30 for 
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mounting the bulb 16 in the bore 8 and a second 
portion 32 which seats directly on the circular flat 
18 of rear face 6 of the reflector housing in a 
manner to be described later. Additionally, the bulb 
housing 28 has a connector end 93 for receipt of 
the electrical connections which power the bulb 16. 

The bulb housing 28 is held in position by a 
retainer 34. The retainer 34 can be fabricated from 
a single piece stamping. The retainer 34 has a 
tubular or annular first portion 36 which projects 
into the bore 8. Joined to the retainer first portion 
36 is a second portion comprised of yokes 38, 39 
and 41. The yokes 38, 39 and 41 have spaced 
therefrom three angularly spaced between flanges 
43, 45 and 47. Each flange 43, 45 and 47 has a 
spring contact closed tab 82. The retainer 34 is 
fabricated from a 201 annealed stainless steel 
sheet approximately 0.51 millimetres thick. 

The first portion 36 of the retainer on its ex- 
treme end has a plurality of flag or tab members 
50 which can be bent outwardly. 

The next member of the housing assembly 7 is 
a shield 52. The shield 52 has a diameter typically 
larger than the small diameter 22 of the bore 8. 
Typically, the shield 52 will be fabricated from a 
301 stainless sheet metal stamping which has been 
rolled and welded. The main body 54 of the shield 
is connected by two legs 56 with an annular ring 
58. The annular ring 58 has angularly spaced, 
radially extending feet 60. The annular ring 58 also 
has optional cut-out sections 62 corresponding in 
equal number to the tabs 50 provided on the re- 
tainer 34. In another embodiment not shown, the 
annular ring has a generally constant axial dimen- 
sion without the cut-out sections 62. 

An O-ring 48 is first placed around the first 
portion 36 of the retainer 34, which is then inserted 
within the bore 8, trapping the O-ring 48 so that it 
rests within the large diameter portion 24 of the 
reflector housing 2 and between the shoulder 26 
and the yokes 38, 39 and 41. The O-ring 48 is 
made from an elastomeric polymeric material im- 
pregnated with a silicone lubricant. The O-ring 48 
not only functions to seal the bore 8 along the 
periphery of the retainer first section 36 but also 
acts to concentrically centre the first portion 36 of 
the retainer within the bore 8. The retainer first 
portion 36 is then inserted within the bore 8, trap- 
ping the O-ring 48 between the shoulder 26 and 
the yokes 38, 39 and 41. 

The depression 1 1 0 of the rear reflector face 6 
has a small in-molded locator rib 64 which mates 
with a cut out 62 of the retainer to ensure the 
proper angular orientation of the retainer 34 with 
respect to the reflector housing 2. 

Referring additionally to Figur 2, the bulb 
shield 52 is mat d with th reflector housing 2 
such that its feet 60 are placed within the front face 



depressions 12 (or annular flat 10 if optional de- 
pressions 12 are not utilis d). This will then place 
the tabs 50 of the retainer into radial alignm nt with 
the windows 62 of the annular ring 58. A fixture 

5 (not shown) will come inside the main body 54 of 
the bulb shield and then extend the tabs 50 radially 
outward, causing an interference fit of approximate- 
ly 0.3 millimetres (along the axis 59 of the bulb 
assembly), causing the bulb shield 52 and the 

w retainer 34 to be affixed to one another and to the 
reflector housing 2. In an embodiment not shown 
wherein the depressions 12 and cut-out 62 are not 
utilised, an assembly mandril-like fixture (also not 
shown) will come inside the main body 54 of the 

75 bulb shield and align with grooves 97, 96 to prop- 
erly position the shield 52 relative to the retainer 
34. The grooves 97, 96 are both indexing features 
for proper bulb shield 52 orientation and strength- 
ening features in the legs of the shield to ensure 

20 the shield remains in the proper position regardless 
of vehicle vibration during the vehicle operation. 
This mandril-like assembly fixture, after entering 
the main body 54 of the bulb shield 52, then 
extends the tabs 50 radially outward. 

25 The bulb 16 and the bulb housing 28 will then 

be fitted within the retainer 34 to complete the 
assembly. The bulb 16 is first installed in the bulb 
housing 28. The bulb housing also has a groove 70 
and an enclosed O-ring 72 which is a polymeric O- 

30 ring impregnated with a silicon lubricant which 
seals the interior of the retainer first portion 36. 

The bulb housing 28 has two large ears 66 and 
a smaller ear 68 and in the embodiment illustrated 
is rotated in a clockwise direction to achieve as- 

35 sembly. Ears 66 are both arcuately too large to be 
inserted within the yoke 41, and this ensures prop- 
er orientation as shown of the bulb housing 28 in 
the insertion process. The above orientation places 
the ear 68 at approximately the ten o'clock position 

40 in Figure 1 . 

Lead-ins 49 ensure that the ears 68, 66 go 
under the flanges 45, 43 and 47 as the bulb hous- 
ing 28 is pushed slightly inwardly (toward the re- 
tainer 34) and turned clockwise. A stud 98 (Figure 

45 7) projects rearwardly from the housing rear face 
18 at approximately the 9:30 position in Figure 7. 
This stud 98 has two key surfaces. Stud surface 
100 contacts ear 68 at surface 103 to prevent the 
bulb housing 28 from being turned initially coun- 

50 terclockwise (at bulb insertion). This same stud 98 
has surface 101 that acts as a stop for the ear 66 
at surface 102 that stops the bulb rotation and 
creates the correct bulb housing 28 positioning in 
the reflector 2. 

55 A stud 99 (Figur 8) can be located in a 

different position on the housing rear face 18 to 
permit counterclockwise bulb rotation for bulb in- 
sertion, should this be required for bulb clearance 
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to other structural or engine compartment compo- 
nents during initial bulb installation during head- 
lamp manufacture or during bulb servicing. Th 
stud 99 has two surfaces 104, 105 that act in a 
similar but opposite manner to stud 98 with sur- 
faces 101, 100. Stud 99 is the preferred embodi- 
ment for counterclockwise insertion of the bulb 
housing 28, should that be required by the head- 
lamp design. With stud 99, the surface 105 con- 
tacts ear surface 106 to prevent clockwise rotation 
of the bulb housing. As the bulb housing is rotated 
counterclockwise, ear surface 107 contacts stud 
surface 104 to stop the bulb rotation and thereby 
correctly position the bulb housing 28 in the reflec- 
tor 2. The retainer 34 can thus be capable of 
accepting bulbs that are inserted clockwise or 
counterclockwise without any change in the design 
of the retainer 34 by changing the reflector rear 
face 6 to have the configuration shown in Figure 7 
(with stud 98) or to have the configuration shown in 
Figure 8 (with stud 99). 

A forward face 78 (Figure 3) of the bulb hous- 
ing 28 is mated directly with the flat 18 of the 
reflector housing rear face 6 and is rotated until the 
ear 66 is prevented (as mentioned previously) from 
further rotation by contact of bulb ear surface 102 
with stud surface 101. The end series of closed 
tabs 82 act as contact points and cause the re- 
tainer flanges 47, 45 and 43 to act as a spring to 
ensure the contact of the bulb housing forward face 
78 against the flat 18 of the housing rear face. The 
opposite corresponding open tab 86 acts as an 
anti-rotation feature to prevent the bulb housing 28 
from vibrating (as a result of vehicle vibration) and 
thereby rotating back out of the retainer 34 and 
also prevents inadvertent removal of the bulb hous- 
ing 28 from the retainer 34 after its assembly by 
counterclockwise rotation by contact with the end 
85 with the ear 66 (lower ear 66 as shown in Figure 
1 ). Clockwise rotation of lower ear 66 from a posi- 
tion angularly aligned with yoke 39 to an angular 
position clockwise of open end 85 of tab 86 is 
allowed by the ear 66 camming up the closed end 
87 of the tab 86. For prevention of bulb back-out 
and to serve as an anti-rotation feature for coun- 
terclockwise insertion bulbs, end 80 serves in a 
similar fashion as end 85. End 80 contacts ear 66 
at surface 109 to prevent bulb housing 28 from 
clockwise rotation due to vehicle-induced vibration 
and bulb back-out. 

To remove the bulb housing 28, the bulb hous- 
ing 28 must be rotated counterclockwise. 

Referring additionally to Figures 4 and 5, an 
alternative preferred embodiment of retainer 107 is 
illustrated. In the alternative provision, a snap-fit 
connection between the retainer first portion 36 and 
the shi Id 52 is illustrated. In the snap-fit alter- 
native, the flag 92 of the retainer has a snap-in 



depression 94, and connection of the bulb shield 
52 to the retainer 34 is achieved by simply axially 
pushing the bulb shield over the flag 92 as shown 
in Figur 5. The amount of interference is typically 

5 less than that with the bent-out tag-type flag and is 
in the neighbourhood o1 0.25 millimetres. 

Referring additionally to Figure 6, a third em- 
bodiment 207 is illustrated which utilises a first 
portion 36 retainer and both the pop-type and the 

io bent-out tab. The shield and the remaining ele- 
ments for this embodiment are the same as pre- 
viously explained. 

The disclosures in United States patent ap- 
plication no. 08/174,538, from which this application 

;5 claims priority, and in the abstract accompanying 
this application are incorporated herein by refer- 
ence. 

Claims 

20 

1. A vehicle lamp assembly comprising a reflec- 
tor housing (2) including a first face (4) and a 
second face (6) intersected by a bore (8); a 
bulb (16) positionabie generally adjacent the 

25 first face of the reflector housing; a bulb hous- 

ing (28) capable of providing an electrical con- 
nection for the bulb and including a first por- 
tion (30) insertable within the housing bore and 
a second portion (32) positionabie generally 

30 adjacent to the second face of the reflector 

housing; a generally annular retainer (34) in- 
cluding a first portion (36) capable of extending 
through the reflector housing bore and a sec- 
ond portion (38,39,41) capable of contacting 

35 the second face of the reflector housing, the 
retainer including interlocking means (43,45,47) 
for retaining the bulb housing within the reflec- 
tor housing bore; a shield (52) for blocking a 
portion of illumination generated by the bulb, 

40 the shield including a contact portion (58) con- 

tacting the first face of the reflector housing; 
and connecting means connecting the first por- 
tion (36) of the retainer to the contact portion 
(58) of the shield, thereby affixing the retainer 

45 and the shield to the reflector housing. 

2. A vehicle tamp assembly according to claim 1 , 
wherein the shield includes a body portion (54) 
and a plurality of legs (56) extending by a first 

50 end thereof from the body portion, the contact 
portion including a ring (58) connected to a 
second end of the legs. 

3. A vehicle lamp assembly according to claim 1 
55 or 2, wherein the retainer first portion includes 

at least one snap-fit connection (94) engagea- 
bl with th contact portion of the shield. 
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4. A vehicle lamp assembly according to claim 1, 
2 or 3, wherein the retain r first portion in- 
cludes at least one tab (50,92) which is bent to 
engage the contact portion so as to interlock 

the shield and the retainer. 5 

5. A vehicle lamp assembly according to any 
preceding claim, wherein the second face of 
the reflector housing is generally flat with a 
plurality of depressions, wherein the retainer w 
second portion (38,39,41) is capable of fitting 
within the depressions and the bulb housing 
second portion (32) is capable of directly con- 
tacting the second face of the reflector hous- 
ing. *5 

6. A vehicle lamp assembly according to any 
preceding claim, including a seal (48) dispos- 
able around an outer periphery of the retainer 

so as radially to centre the retainer within the 20 
reflector housing bore. 

7. A vehicle lamp assembly according to any 
preceding claim, wherein the bulb housing in- 
cludes a seal (72) for centring the bulb housing 25 
within the retainer. 

8. A vehicle lamp assembly according to any 
preceding claim, wherein the retainer interlock- 
ing means includes at least one flange 30 
(43,45,47) spaced from the second portion and 
spring means (82) for urging the bulb housing 
towards the second face of the reflector hous- 
ing. 

35 

9. A vehicle lamp assembly according to any 
preceding claim, wherein the bulb housing can 
only be assembled into the retainer by rotation 
in a first direction; rotation in a second direc- 
tion being prevented by a stud (98,99) projec- 40 
ting from the second face. 

10. A vehicle lamp assembly according to any 
preceding claim, wherein the lamp assembly is 

a headlamp assembly. *5 
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